ABSTRACT: intraparenchymal solitary cyst of the medulla oblongata was diagnosed on MRI examination in a 66-year-old woman with a nine year history of progressive brainstem dysfunction and three negative CT scan examinations. Craniotomy and drainage of the cyst to the IVth ventricle led to remarkable clinical recovery. Biopsy of the wall of the cyst revealed an epithelial lining with tonofilaments, desmosomes and surface coating on ultrastructural examination. Immunohistochemistry demonstrated positive reactions of epithelium for keratins, cytokeratins, epithelial membrane antigen and Ulex Europeus lectin, indicating endodermal origin of the cyst. RESUME: Kyste epithelial intraparenchymateux (enterogene) du bulbe rachidien Un diagnostic de kyste intraparenchymateux solitaire du bulbe rachidien a ete pose sur un examen par NMR chez une femme agee de 66 ans avec une histoire de dysfonction progressive du tronc cerebral evoluant depuis neuf ans. Trois tomodensitometries avaient et£ negatives. On a procede par craniotomie au drainage du kyste dans le IVe ventricule, entrainant une recuperation clinique remarquable. A l'examen ultrastructural d'une biopsie de la paroi du kyste, on a observe un revetement epithelial avec des tonofilaments, des desmosomes et un enduit en surface. Des etudes immuno-histochimiques ont montre des reactions positives de l'epithelium pour la keratine, la cytokeratine, l'antigene de la membrane epitheliale et la lectine Ulex Europeus, indiquant I'origine endodermale du kyste.
Epithelial cysts of the neuraxis are rare benign lesions that can occur at any age and at many sites within the central nervous system (CNS).
1 " 5 They represent a heterogenous group of malformations lined by epithelia with morphological and histochemical characteristics that suggest derivation from disparate extracranial and intracranial sources. Classification of these cysts is based upon the presumed origin of their epithelium. They have been described under a variety of names reflecting their hypothetical or demonstrated nature: ependymal, 2 ' 6 " 8 glioependymal, 9 neuroepithelial, 10 " 12 enterogenous or neuroenter-J C) 13-16 bronchogenic, 17 respiratory epithelial cyst, 18 foregut cyst, 19 and choroid plexus [20] [21] [22] [23] and paraphyseal cysts 23 or simply epithelial, 424 - 26 or epithelium-lined 27 cysts. These lesions may be located in the CNS parenchyma, in the meninges along the neuroaxis or within the ventricular system. Intraparenchymal cysts of the CNS involving the brainstem or cerebellum are exceedingly rare. 7 ' 9 . 1 1 1 3 -1 5 2 7 -3 0 Limited immunohistochemical and ultrastructural studies of several intracerebral cysts have been previously reported12,15,28,31 vvith results that reflect their histogenetic diversity. We describe an intraparenchymal epithelial cyst of the medulla oblongata diagnosed with the aid of magnetic resonance imaging (MRI) and treated surgically.
CLINICAL HISTORY
A 66-year-old right-handed woman was first seen in July 1982 because of a two-year history of progressive symptoms of impaired temperature appreciation, feelings of coldness involving the right side of the face, neck and arm, a slight parasthesia of the tips of the digits of both hands and minimal weakness of the right upper extremity. Neurological examination revealed bilateral weakness of eye abduction, diminished pinprick sensation and temperature perception over the right side of the face, neck, right arm and right upper trunk, as well as mild weakness of arm and hip flexors on the right side.
In July 1987, approximately seven years from the onset of symptoms, she was seen again because of ataxia and intermittent vertigo, horizontal diplopia more noticeable on gaze to the left, occasional sharp stabbing left hemicranial pain and mild intermittent dysphagia. In addition to the previous findings, examination revealed slight impairment of upward gaze, a few beats of vertical nystagmus with upgaze and prominent sustained vertical nystagmus on downgaze. Corneal reflexes were reduced bilaterally. Rapid alternating movements were slightly slower on the right but finger-nose tests were normal. Her gait was mildly LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES wide-based and tandem walking was severely impaired with a tendency to veer equally to the left and right. Extensive blood and CSF investigations were normal. Visual, auditory brain stem and somato-sensory evoked potential studies were within normal limits. Three CT-scan examinations during the course of her disease revealed no abnormalities. An MRI scan performed during her last hospital admission showed a large space-occupying cystic lesion replacing most of the medulla oblongata (Figure la and lb) . The lesion did not communicate with the lVth ventricule or the compressed cisterna magnum.
Surgery: A posterior fossa exploration revealed a thin-walled cyst on the left side of the medulla oblongata at the proximal end of the lVth ventricle. It was separated from the ventricular lumen by a thin transparent membrane. Fine needle aspiration of the cyst revealed clear colourless CSF-like fluid. After incision, the cyst showed smooth glistening walls. The membranous portion of the cyst wall was excised and free communication between the cyst and the IVth ventricle established.
The patient recovered rapidly from surgery and was discharged home two weeks later. At three month follow-up, down-beating nystagmus was still present but no other abnormalities were noted on examination. Repeat MRI scan showed a collapsed cyst communicating with the IVth ventricle. . Standard peroxidase anti-peroxidase (PAP) method was used for polyclonal antibodies while Avidin-Biotin method was applied for the majority of monoclonal antibodies as previously described. 32 Monoclonal antibodies were incubated according to recommendations of the producers. (Vector Laboratories, Burlington, Ca, USA). Sections of brain, peripheral nerve, lymph node, squamous carcinoma, adenocarcinoma and astrocytoma were used as positive controls. For the negative controls, the first layer of primary antisera was omitted.
For electronmicroscopy small tissue samples were prepared as previously described 34 and examined in Philips 200 microscope.
RESULTS
Light microscopy examination of the wall of the cyst revealed an attenuated single layer of epithelial cells resting on a thin basal lamina and a narrow band of collagenous connective tissue (Figure 2a ). The adjacent brain tissue showed scattered hypertrophic astrocytes and very few normal neurons. PAP revealed positive reactions for CK, KER and UE on the side of the I ining of the cyst (Table 1) On electronmicroscopic examination, the cyst was lined by a single layer of flattened elongated cells. They overlapped each other and showed numerous short processes with frequent desmosomes (Figure 3a) . The surface was studded with short microvilli coated by a layer of glycocalyx (Figure 3b ). The cytoplasm was relatively electron-dense with criss-crossing, loosely arranged intermediate filaments and occasional bundles of tonofilaments. All cells showed well developed Golgi apparatus, short stacks of rough endoplasmic reticulum, occasional microtubules, a moderate number of mitochondria and large collections of glycogen particles. Neither cilia, secretory granules nor mucin were present. The epithelium was separated from the brain parenchyma by a prominent basal lamina and a layer of loose collagenous connective tissue with occasional fibroblasts and macrophages. The underlying brain showed tightly-packed collections of dystrophic neuritic processes. The remainder of the parenchyma revealed no abnormalities. The opposite, ependymal side of the specimen showed typical ependymal cells with numerous villi and cilia as well as frequent lateral zonulae adherentes and gap junctions. 31 and a metaplastic "epithelial transformation" of arachnoidal cells of the leptomeninges. 18 However, determination of the origin of the lining cells on the basis of their morphological appearance alone is often difficult, since the characteristic features of ectodermal and endodermal differentiation, such as keratinization, "surface coating" or mucin production, can be present only focally. Reported absence of GFAP 27 added little to the understanding of the histogenesis of the epithelium, since not only endoderm but also epithelium of the normal choroid plexus and ependyma can be negative for glial filaments. 32 - 35 Recently, Walls et al. 15 demonstrated positive reactions for EMA, 36 milk-fat globule antigen and cytokeratins in the cells lining multiple intracranial "enteric cysts", enforcing the hypothesis of the endodermal origin of these lesions. Others show also positive reactions for S-100 and carcinoembryonic antigen. 31 Co-expression of keratins, cytokeratins and EMA in the epithelium in our case is very similar to the findings of Walls 15 and to those reported for the colloid cysts of the Illrd ventricle 31 -34 as well as for simple epithelia of gastrointestinal tract. 37 Although the normal choroid plexus also contains keratins 8, 18 and 19 35 -38 -39 it shows distinctive immunoreactivity for prealbumin 2131 absent from the epithelium in our case. We were not able to confirm the presence of NF protein in the normal control choroid plexus or to localize it in the examined cyst. Negative reaction for prealbumin and ultrastructural demonstration of glycocalix and tonofilaments, indicate that the origin of this cyst from the choroid plexus is most unlikely.
Lectin histochemistry identifies specific patterns of glycosyl a t e of cell membranes helpful in characterization of cell types. 40 Both UE and RC lectins have been localized in the normal and pathological epithelia of gastrointestinal 40 and respiratory tract, 40 -41 and in epidermis. 40 Although normal choroid plexus epithelium and occasional ependymal cells can be positive for RC lectin (personal observation), both of these cell types are uniformly negative for UE. 34 On the other hand, strong UE immunoreactions were demonstrated on the epithelia of the colloid cysts and endodermal tissues but not on normal choroid plexus or ependyma. 34 Side-by-side presence of ependyma of the IVth ventricle and lining of the cyst in our specimen, offered an internal control of the morphological and immunohistochemical studies and pointed to clearcut differences between these two epithelia. The cells of the cyst were negative for GFAP and S-100, and strongly immunoreactive for keratins, EM A and UE. The overall immunohistochemical properties and the ultrastructural features of this cyst were similar to colloid cyst 33 -34 as well as Rathke cleft cyst 31 and enteric cysts 1624 -31 of the spinal cord and cranium. 15 Although anti-NF, VIM, Ml and Leu 7 antibodies have a recognized role in neurooncology, 42 they have not contributed to the differential diagnosis in our case.
It has been reported that the lining epithelia of the enteric cysts may correspond to specific regions of alimentary or respiratory tract. 1 The lining can be composed of a simple type of epithelium 25 24 Epithelium in our case displayed only one line of epithelial differentiation to squamous cells, some coated by glycocalyx. Regardless of the nature of the epithelium, the delayed onset of symptoms (at the median age of 46), in patients with intraparenchymal cysts of neuroaxis indicates their slowly progressive expansion. 2 -3 Pinocytic activity of the lining cells and active cellular transport of fluids have been proposed as one mechanism of their enlargement. 25 Alternative explanations include an osmotic pressure gradient exerted by high protein content 3 or a secretory activity of the lining epithelium. 2 -22 The clinical diagnosis of intracranial cysts has improved markedly since the advent of CT-scanning. However, some cysts have attenuation values similar to those of brain tissue, while others show density similar to cerebrospinal fluid. 10,15,20,21,27 CT-scan density in our case was identical to that of brain parenchyma, a feature which rendered it undetectable until MRI examination. A similar experience with negative CT-scan findings and positive MRI has recently been reported in other cases of intramedullary cyst. 43 The treatment of an epithelial cyst of the medulla is compromised by its location in a vitally important region. Marked improvement of the symptoms after drainage of the cyst into the IVth ventricle in our patient is similar to the results that have been obtained by drainage or shunting of the cysts to the subarachnoid space. 12 However, as in other cysts of the CNS 44 the residual epithelium remaining in the brain has proliferative and secretory potential, and the patient is being closely followed up for signs of regrowth or re-expansion of the lesion.
